In. his recent stimulating monograph on the chemistry of antigens and antibodies, From the Marrack's hypothesis it would follow that only antigenically related particles and their corresponding antibodies can enter into the formation of common aggregates and when suspensions of antigenically unrelated particles sensitized with their homologous antisera are mixed together, the different kinds of particles will not combine to form heterogeneous aggregates, as supposed in the Bordet's theory, but each kind will independently form its own homogeneous aggregates. In the second kind of experiments compared the times taken for a particular stage of agglutination or precipitation, observed macroscopically, in a mixture of two antigenically different agglutinating or precipitating systems, reacting synchronously, and in independent controls of each of these systems diluted to give a concentration equal to that of the same system in the mixture. As the velocity of. agglutination and precipitation depends upon the incidence of effective cone tcts between the agglutinable particles, it follows that according to the Bordet Fiypothesis the velocity of flocculation will be proportionate to the total • concentration of particles and will be much greater in the mixture than in the independent system controls in which the concentration of Micromanipulation has been applied in many fields of biological and also bacteriological studies, but there is no one who has applied it in the studies of agglutination. In short, the micromanipulator is an accurately constructed mechanism f or the purpose of controlling the movements of minute needles and pipettes under the field of observati on in a microscope. Peterfi's apparatus has a stable great iron plate as a common base , on th e centre of which is fixed a microscope . This plate has one pillar on each side of the microscope. The needles or pipettes are mounted in special holders on the pill ars and can be moved three-dimensionally by means of screws at the pillars . Tips of the needles or pipettes are inserted into a moist chamber mounted on the stage of the microscope . The moist chamber serves to prevent the materials from drying . It has a transparent glass bottom and openings at two sides for entry of microinstruments . I Its upper sidee is open and two sheets of deck glass are mounted on it . On their undersurface we handle By the way, as we mix the OH-serum or H-serum, prepared by absorption, with the homologous activelyy moving bacilli, the bacilli stop their proper movement and show only Brownian movement as noted by Arkwright11) and Mandelbaum12). Meanwhile the bacilli gather together and form coarse aggregates. In highly diluted and poorly active antisera the bacilli which are moving smoothly before mixing with antisera come to swim irregularly, as if they were caught by flagella and struggle to escape from it. They become gradually less active until they stop completely . hypothesis, since from this hypothesis it would follow that although the first phase is specific, the following second phase is non-specific, and so mixed agglutination must result. The results of my experiments claim that the second phase is also specific. This is inn accordance with the Marrack's theory.
If these results are definite, how can we explain the former contradictory observations?
As Heidelberger and his colleagues and Pauling adopted the Marrack's opinion in their theory from indirect ground, I will not discuss them at this time.
As the first study on this problem, the work of Topley, Wilson and Duncan5) must be referred in the first place. in which mixed clumps were obtained. In addition agglutinative tests were carried out with antibodies capable of reacting both with red cells and bacteria at the same time, which under Marrack's hypothesis should lead to the formation of mixed clumps. Such a case is the intense agglutination of human red cells by horse antisera against pneumococcus 14, apparently due to the presence in pneumococcus 14 and human red cells of carbohydrates of related chemical, structure. Within the range of optimal agglutination, test made with antiserum for pneumococcus 14 against mixtures of pneumococcus 14 and human red cells invariably showed mixed clumps, even when the rate of agglutination of the pneumococci and erythrocytes were equal. On the other hand when a mixture of pneumococcus I antiserum and human group A serum was added to a suspension containing both type I pneumococci and group B cells, the clumps resulting consisted entirely of either red cells or bacteria. Umezawa (1942)7) also carried out ingenious experiments in this line. A mixture of staphylococcus and Bact, choleraesuis combined with atoxyl by azo-bond was added to antiserum against atoxyl-azo-horseserum-globulin prepared in rabbits. The resulting clumps were mixed ones. Of course, as controls he carried out experiments in which two agglutinative systems consisting of these species of bacteria, naked, that is, not combined with atoxyl, and the homologous antisera were mixed and homogeneous aggregates were formed. Finally Herman and. Wiener carried out experiments in a combination of human and chicken erythrocytes which was investigated formerly by Hooker and Boyd9) as compared with its constituent systems separately, which suggests an appreciable degree of non-specific aggregation n the mixture. These findings agree closely with those recorded by Hooker and Boyd9). But the grade of acceleration is not as great as expected by the Bordet's theory, that is, it is not evidence of a wholly non-specific aggregation. Why are these results obtained not in the agglutination tests but in the precipitation tests? According to Duncan's opinion, adopting the lattice hypothesis, which is supported . by the tests of immune serum agglutination of bacteria, the occurrence of a non-specific effect in the analogous precipitation reaction may, perhaps, be explained by the great preponderance of antibody globulin in the immune compound formed with a soluble antigen, as contrasted with the relatively small propotion of antibody necessary to agglutinate bacteria. This high proportion of combined hydrophobic protein may render the primary specific aggregates susceptible to some degree of non-specific aggregation. This opinion also seems to favourably explain the observation of Herman and Wiener3) and Hooker and Boyd9) with chicken and human red cells.
The apparently conflicting observations of many authors concerning this problem can be explained and in conclusion the view that aggregation of the immune compound is specific in character, as demanded by the lattice hypothesis, is supported. The results of my experiments make this opinion more definite. 
